










































































































y(x) = x2 (5)










y = x2 (7)
(6) 1
(7) C




(5) (0, 0) (6)
y(0) = 0
y(0) = 02 + C = 0 =⇒ C = 0 (9)
C
y = x2 ⇐⇒ y′ = 2x, y(0) = 0 (10)






y(0) = 0 1 y = x2
3.2 – 3.4 3
3.2 y′′ = a
y′′(x) = 1, y(0) = 1, y′(0) = 1 (11)
2
2 differen-
tial equation of the second order
(6) 1 differential equation
of the first order 2
2
2







=⇒ [y′(x)]x0 = y′(x)− y′(0)
= y′(x)− 1 = [x]x0 = x (13)





























x2 + x+ 1 (18)
3.3 y′ = ay
x
y
y′ = −y, y(0) = 1 (19)





(log y)′ = −1 (21)
∫ x
0
(log y)′dx = [log y(x)]x0




(−1)dx = [−x]x0 = −x (23)
3
y(x) = y(0)e−x = e−x (24)
3
3: (19) (24)
3.4 y′′ = −a2y
2






(cosx)′′ = (− sin x)′ = − cosx (26)
(sin x)′′ = (cos x)′ = − sin x (27)

2 A,B
(A cosx+B sin x)′′ = −(A cosx+B sin x)(28)
y = A cos x + B sin x
y′′ = −y
2 2
y(0) = A cos 0 + B sin 0 = 0 (29)
y′(0) = −A sin 0 + B cos 0 = 1 (30)
A = 0, B = 1 (31)
4: (25) (32)
(25)




y′′ = a 2 y = A+Bx+ 1
2
ax2
y′ = ay y
′
y
= a y = Aeax
y′′ = −a2y (cos ax)′′ = −a2 cos ax y = A cos ax+ B sin ax
3.5
3.1
y′′ = −2, y(0) = 0, y′(0) = 0
y = −x2 
3.2
y′ = −2y, y(0) = −1
y = −e−2x 
3.3
y′′ = −y, y(0) = 1, y′(0) = 0
y = cosx 
4




mẍ = −mg, x(0) = 0, ẋ(0) = v0 (33)

y′′ = a
ẍ = −g t = 0
t ∫ t
0
(ẋ)·dt = [ẋ(t)]t0 = ẋ(t)− ẋ(0)(34)∫ t
0
(−g)dt = [−gt]t0 = −gt (35)
ẋ(t) = ẋ(0)− gt = v0 − gt (36)
∫ t
0
ẋdt = [x(t)]t0 = x(t)− x(0) (37)∫ t
0










x(t) = x(0) + v0t− 1
2























mẍ = −kẋ, ẋ(0) = v0 (40)
v = ẋ













(log v)·dt = [log v(t)]t0
























t =⇒ v(t) = v0e− km t (45)

4.3 mẍ = −kx
m k
t








mẍ = −kx, x(0) = x0, ẋ(0) = 0 (46)
ẍ = − k
m






2 cosωt sinωt 5
x(t) = A cosωt+B sinωt (48)
A,B
ẋ(t) = −ωA sinωt+ ωB cosωt (49)
A cos 0 + B sin 0 = x0 (50)
−ωA sin 0 + ωB cos 0 = 0 (51)
A = x0, B = 0 (52)
6








2: mẍ = F
F = α = F
m
⇒ y′′ = a x(t) = x(0) + ẋ(0)t+ 1
2
αt2
F = −kẋ v = ẋ ⇒ y′ = ay v(t) = v(0)e− km t
F = −kx ω2 = k
m













v = v0 + αt (54)





mẍ = F α = Fm ẍ = α
0 t∫ t
0
ẍdt = [ẋ]t0 = ẋ(t)− ẋ(0) (56)∫ t
0
αdt = [αt]t0 = αt (57)




ẋdt = [x(t)]t0 = x(t)− x(0) (58)∫ t
0


























mẍ(t) = 0, x(0) = 0, ẋ(0) = v0 cos θ (60)
mÿ(t) = −mg, y(0) = 0, ẏ(0) = v0 sin θ (61)










v0 cos θdt = v0 cos θ · t
=⇒ x(t) = v0 cos θ · t (63)










(v0 sin θ0 − gt)dt
= v0 sin θ · t− 1
2
gt2 (65)














mẍ = mg − kẋ, ẋ(0) = 0 (67)
k v = ẋ
v̇ = g − k
m








v −mg/k = (log(v −mg/k))































1− e− km t
)
(72)















mẍ = −mg sin θ, x(0) = 0, ẋ(0) = v0 (73)
|θ|  1










y′′ = −a2y 2
cosωt sinωt
x(t) = A cosωt+B sinωt (76)
A,B
ẋ(t) = −ωA sinωt+ ωB cosωt (77)
A cos 0 +B sin 0 = 0 (78)
−ωA sin 0 + ωB cos 0 = v0 (79)































































mẍ(t) = F 15 t1
t2∫ t2
t1









Δt = t2 − t1 F =
F





15: t1 t2 F




mAẍA = F, mBẍB = −F (87)
8 2
(mẋA +mẋB)


























mv22− 12mv21 =∫ x2
x1
Fdx
mẍ = F ẋ































































mAvA(t1) +mBvB(t1) = mAvA(t2) +mBvB(t2) A,B EOM t
1
2
mv22 − 12mv21 =
∫ x2
x1
Fdx EOM ẋ t
1
2
mv21 + U(x1) =
1
2








potential F (x) con-
servative force
F (x) = −U ′(x) (95)













= − [U(x)]x2x1 = U(x1)− U(x2) (98)
1
2
mv21 + U(x1) =
1
2
















f(x) e = 2.718 · · ·
3log a− log b = log ab .
4a = 0, b, c
ay′′(x) + 2by′(x) + cy(x) = 0 (100)
[5, 4] y = eλx λ
(100) λ
2






y = Aeλ+x +Beλ−x (103)
λ = λ+ =
λ− b2 − ac = 0
y = eλx(Ax+B) (104)
3 – 4




(sinωt)· = (ωt)· cosωt = ω cosωt
6 T 2π
ω(t+ T ) = ωt+ 2π









ω(t+ T ) = ωt+ 2π
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